Abstract: Gene content and gene-coding percentage can be predicted from genome size in newly sequenced organisms. Here, we investigate whether these predictions are influenced by phylogenetic relationships between the involved species. Combining a highly resolved phylogenetic tree with a large compilation of gene content data, our results reveal the presence of significant phylogenetic structure in the correlations between genome size and gene content in both bacteria and eukaryotes. The variation in log(gene content) explained by log(genome size) in combination with phylogeny was found to be 97% in bacteria and 55% in eukaryotes. Further, in bacteria, gene-coding percentages are only significantly correlated to genome size if phylogenetic information is taken into account in the analyses. These findings support the usage of phylogenetic correlation models for gene content predictions. Phylogeny predicts genome size-gene content correlation 
that phylogenetic regression is warranted. If λ is close to 1, PGLS yields roughly the same 23 results as the classic independent contrasts (IC) method (Freckleton et al. 2002) . Table 1 relationships between species are taken into account in the analysis.
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We therefore conclude that phylogenetic structure should be considered in any attempt to 5 predict gene content or gene-coding percentage from genome size in organisms. Although the 6 present sample is rather small, we expect that the amount of phylogenetic structuring will be 7 even larger if the sample is expanded by inclusion of more, closely related species.
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Additionally, considering phylogenetic relationships may provide insights into whether a 9 particular deviation from the general trend is species-specific (e.g. due to recent polyploidy, To test whether there is phylogenetic autocorrelation in the data, and thus whether a 9 phylogenetic approach is warranted, the parameter λ was estimated using the CAIC package Table 1 . Correlation of log genome size with log gene content and log gene-coding 8 percentage for eukaryotes, bacteria and all species using phylogenetic generalized least-9 squares (PGLS), a non-phylogenetic model (Raw) and independent contrasts (IC).
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Regression equations are shown in the Supplementary Information. Table 1 . 6
